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PART A: Short Answer Questions (40 Marks)  
(answer all questions) 
 
Explain the following terms: 
A1. Effective length, use sketches (4 Marks)  
A2. Euler’s buckling formula, what are the limitations? (4 Marks) 
A3. For long struts, what are the two main factors which determine the maximum carrying 
capacity? (3 Marks) 
A4. Eccentric loading (2 Marks) 
A5. Proof stress. How do you calculate the elastic modulus from the stress-strain graph? (3 
Marks) 
A6. Manufactured timber products, and why are they often preferred over timber “straight from the 
tree”?  (3 Marks) 
A7. Water:cement ratio (2 Marks) 
A8. Concrete segregation (2 Marks) 
A9. “Well graded” aggregate, and why it is especially desirable for strong concretes. (4 Marks) 
A10. Discuss the use of beach sand in a concrete mix (3 Marks) 
A11. Trial concrete mixes, and why are they necessary? (3 Marks) 
A12. Concrete workability testing. (3 Marks) 
A13. Cofferdam. (2 Marks) 
A14. Sheetpile. (2 Marks)  
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PART B: Extended Questions (60 Marks) 
(answer all questions) 
 
Question B1. (4 Marks)  
Write brief notes on the factors that determine the maximum size of aggregate used in concrete.  
 
Question B2.  (5 Marks)  
Is even settlement of a foundation a problem for the structural integrity of a building?  Is it a problem 
in any other way? 
 
Question B3.  (5 marks) 
In one of the laboratory exercises for this unit, it has been shown that the most efficient longitudinal 
section for a beam is one which varies according to the bending moment diagram for the loading for 
which that beam is designed. 
a) Why are “real” beams usually not varied in this manner? (4 marks) 
b) However, one type of structural member often does take this form – what is it? (1 mark) 
 
Question B4.  (5 marks) 
Imagine you are designing a new road that will connect Palmerston to a proposed residential 
development 10 km away. What are some of the important design considerations?  
 
Question B5.  (5 marks) 
What are the advantages of using continuous structural members rather than a series of simply 
supported elements? Why aren’t continuous members always used?  
 
Question B6.  (6 marks) 
a) List the main methods of non destructive testing of structural steel? (3 marks) 
b) List three methods of protecting steel from corrosion. (3 marks) 
 
Question B7. (10 marks)  
a) Draw a labelled typical stress-strain diagram for a ductile material and explain how it would 
differ for a brittle material. (5 marks) 
b) Why is it preferable to use elastic/plastic materials rather than elastic/brittle materials in 
construction? (5 marks) 
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Question B8.  (10 marks) 
Describe two methods of using bitumen as a road surface.  Your answer should include: 
 Examples of situations where each of these methods would be used. 
 Why a particular method is used in certain locations. 
 
Question B9.  (10 marks) 
a) Why is it important to have a clear knowledge of a material’s mechanical properties before 
using it for construction? (2 marks) 
b) What typical section do steel beams take?  Why is this so? Use a diagram to explain (4 marks) 
c) Describe how a typical steel section used for a beam differs from that used for a column. (4 
marks) 
 
